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| ; © ABSTRACT. S
\ -I * . o

Based on an analysis of the Hiéi School and Beyond data’ base, this

paper investigates the impact of language of. instrugtion (Spanish or

English) during elementary school on the subsequent educational
achievement of Hispanic students in high school. Three types of ]
situstions were identified: Students during elementary school werg in
classrooms in which the language of instruction was either (1) _ ,
predominantly English, (2) mixed English/Spanish, or (3) predominantly
Spanish: Reading and Math achievement scores were employed as the
dependent variables: Using regression analysis, we found that those
. LES/NES students in-mixed language classrooms héff@fﬁéd,bé&%ér,ih )

reading and math achievement than their peers with similar background _.
in both predominantly English and predominantly Spanish classrooms. =~
The findings here suggest that mixed-mediun classrooms serve a.

compensatory function for LES/NES students in elementary school.
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THE IMPACT OF . LANGUAGE UF‘ﬂNSTRUCTION ON THE Eb CATHONAL AGHIEVEMENT OF
* HISPANIC STUDENTS

Kenyon S. Chan & Alvin Y. So’

The purpose of this paper is to investigate the impact of the
language of instruction on the Educationai achievement of Hisparic
students. More speciflcally, it seeks to determine whether student
‘achlevement in high school is |nfluenced by language envnronment in

elementary school: This question has been at the center of much

educatnonal policy debate durnng the past several years. Proponents of

non-English speaklng (LES/NES) students is enhanced if the _home

language is used for instruction while competence in Englnsh is being

acqulred. Others have suggested tl at using the home language for

lnstructuon impedes the acquns:tlon of Eng/;sh and negatlvely

|nfluences school achievement. . n

definitive answer to this |mportant_debate. Extant research has .
largely focused on theoretical typology constriction or 1imited program
evaluations. For example, while the theoretical works of Gaarder
(1977), Mackey {1978); and Paulston (1975) have provided various ways
of classufylng bilingual education programs; their ln5|ghtful
theoretical frameworks have seldom been translated into empirical
studies (Fishman, 1977) On the other hand, while there are many

'evaluation reports on’ bulnngual programs, it is difficult to interpret

the ‘results of these studies in terms of thenr generalizablltty to the

bnllngual ediication programs across the country. Moreover; these
program evaluatuons are often found to have serious methodological

_shortcomnngs (Baker & deKanter, 1981) Troike (1978) prov:ded a

partial list of evaluation shortcomnngs fncluding:

. P

’

@ no control for subjects saaiaééahamic statys

® no Control for-initial language proflclency éi
\

e no Baseiine comparison -data or control group

[4:]
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|nadequate sample - :

snsufftcnent data and/or statistics reported

In addition; evaluations rarﬁly differentiate the differences in the
medium of nnstructlon in bilingual programs: Some programs may - rely
predomlnantly on the mother tongue, while othérs may rely predominantly
on Engllsh Stlll other programs aéy use Engfgsp and the mother tongue
equally |n classroom instriction. Differences in the medium of
instruction may play a cructal role in determ|n|ng the succes$ of a-
program. The result of all these research problems is a lack of
methodologlcally sound emplracal studies on the |mpact of blllngual
educatlon. Many researchers have repeatedly concluded that there ts

an absolute paucaty of research on the |mpact of billngual programs

(Baker -&¢ deKanter, 1981, Rist,; 1982 Troike; 1978)

This paper attempts to shed some 1ight on the question of the
effectiveness of blllngual educatlon by focu5|ng attention on the

lnfluence of language or medlum of instruction an:elementary school on

the high school reading and mathematics achievement of LES/NES Hlspanlq

students. Evidence for our conclusions is based on ahalyses of data

from the High School and Beyond National Survey conducted by the

(atlonal Center for Educatlon Statlstlcs.’

The High School and Beyond Data set

-

The ngh School and Beyond (HS&B) data set is the first phase of a

national longitudinal study of 58,000 students who in 1980 were sopho-

mores and seniors. The study was conducted under contract to the

Natlonal Center for Education Statistics by the National Opinion

‘Research Center (NORC): The HS&B included a nationally representative

sample of sophomores and senlors, the data from wh|ch can be projected

to the national populatccn of students in these age groups. of partac-

ular interest to this paper, the sample desngn included an oversampling
of Hispanlc students in order to ensure a Comprehensive and reliable

sample of this segment of the language minority population. The

weighted sample represents approximately 5.8 miliion students in grades

R -_‘t. ' (;
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10 and 13 in 1980 (NORC, iéSbjf A description of the utility of the
HS&B data set for the study of language minority students was recently
'prepared by the National Center for Blllngual Research (So, 1982)

The HSEB inciuded data collection at a number of levels. Studlents
were asked to completé questionnaires détailing: their, school experi-
ences and future plans: Students were also administered readlng and
math achievement tests. All tests were administered in Engllsh Data
collected from these lnstruments can provnde part|al ansuers to the
questlon of the influence of classroom language environment on school
achievement: These data lnclude comprehensnve descrlptnons of student
background characteristics. In addition .to ethnic and racial orlgun
questions; a multi-part soc i oeconoriic lndlcator was included. A
composi te soeloeconomlc status (SES) variable can be constricted which
: lncludes father s occupataon, father s educatlbn, mother s educatlon,

books; danly newspaper, cars, a dlshwasher, and similar items.

The HSEB data. also included information on the early language
background of the students. If a student reported some non-English
language experlence either gﬁrlng ¢hildhood or at the tlme of the hgéé
survey, a comprehensnve set of questlons was asked related . to language
e;bernence and prof:cnency in both English and the mother tongue.1
From these questlons it could be determined if a student's mother
tongue was a language other than Engllsh if a child was requnred to
enroll in Engllsh classes for non- Engllsh speakers, and if the language .
of instruction or medium of instructicn at various grade levels was .
English, a mix of English and the mother tongue; or the mother tongue.

Approxnmately one-fifth of the sample, or 11, 303 students, completed

the language questlonnalre.

1Sturlents were . glven the optlon of completlng the questaonnalre in

English or_in Spanish; only 56 out of the total studeiit sample

completed the questlonnalra,ln Spanish. Achlevement tests, however, ¢

were administered in English only.

~J



The present analysus of the HSEB data set narrows |ts focus to a

- g- -

students were selected for analysis. While the students ansWering the
language questions included students from European,}ﬁslan, and other
backgrounds, the Hnspanlc populatlon appears to have the most compre-
hensnve experlence wath a home language other than Engllsh. ?urther;
in c-der to ensure that the analysis only included: students who were
l|m|ted- or non- Engllsh speaknng at school entry, our sample included
¢ ~ who were requ|red to take Engllsh courses for non- Engl|sh speakers in
' elementa.y school: This selection decision may increase the error of
excludlng some LES/NES Hispanic students, but the error is in the
conservatlve direction by decreasing the risk of lncludang students who
were Engllsh prof|c|ent at school entry and would not require
compensatory l.inguage services.
Next,; students were divided into three classroom language
experience groups based on therr answer to a questhw inquiring about
the language of instruction in grades 1 to 6. Students were asked,
WThinking about all the courses you had in grades 1-6, hdw much of the
teaching was done in that language?' (''that language' refers to the
language other than English). Students can be divided into three

categories:

e all or almgst all English

evenly mixed English/Spanish -,

ali or aimost'all Spanish

Flrally, only students educated in the Unlted States were lncLuded

‘l\ |

v

in the analyses. Since this is a hlgh school age sample, the sample 7
also included many studerts who only recenved part of their educatnon
in the United States. A valr test of the lmpact of some aspects of
'U S. schooling should focus only-on students educatad in the Untted

States.

53/“‘/
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in summary; high school reading and math achievement were.employed o
as criteria variables while socloeconomic status and elsmentary school
language of instruction were employed as independent variables. The’

sample included Hispanic students who reported mothef tongue as Spanish

and were required to take English courses designed for non-English

speakers: This represented 30,090 sophomores and seniors in the-United
States in 1981. Socioeconomic status (SES) was a composite variable
including a variety of social indicators. SES for the sample ranged

. from low to high. Medium of instruction, or language of instruction in
elementary school; was divided into three categories: All or almost
all English; mixed English/Spanish; and all or almost all Spanish.
Population weights were used in the analysis and are reported here:
Analysis of raw scores were also performed and essentially mirrored the

results reported. Table 1 summarizes the sample characteristics:2
_. ~Table 1: Sample Characteristics of Hispanic LES/NES Students ;

Socioeconomic Status
o S Low Medi um High Total -
Medium of instruction . . K

Al aimost all English  6;293% 1,548 87 7,929 € -
(122) %% (39) (7) (168) "

Mixed English/Spanish 9,202 3,109 277 12,588
(200) ; (65) (9) (27%)

All or aimost all Spanish 7,642 1,962 239 9,573
(135) (41) (5) RGN

—Total 23,137 619 603 30,090
: ' (457) (145) (21) (623)

*FWeighted population estimates.

**The number in the parentheses represents the actual N of students jn
the HSEB data set. - @ A

295 facilitate presentation, a 3-category SES-variable was used in

Tabie 1. However, a continuous SES variable was used in the regression
analysis. As_a caution, it may be noted that there wefe only 21 cases
in the high SES category”in the sample. -Consequently, the

interpretation of the findings in the regression analysis is based
mostly on students with low and medium SES-

5



Results = I | E
Maltiple regression techniques weré employed in the analysis. A

separate analysns for readnng and math achievement scores was

conducted.. The means, standard devuatnons and correlations of the

variables in uhe regression equatlon are presented in Appendix A

Reading ‘Achievement

Table 2 presents the regression equatlons and the predicted ‘scores |

for the sample by SES and meduum of instruction. The coefficient in
the regression equatlon shows the unique effect of an |ndependent
varlable on readlng achlevement when the effects of all other
indeﬁendent variables have been controlled. For instance, the -6. 15
coeffnclent for the All- Spanlsh varlable shows that students in thls,/
type of classroom scored|6. 15 ooints in readlng achiévement below those
in AII Engllsh classrooms, when the effects of other variables in the
equatnon have been accourted for. On the other hand, the +2.33 .
coefficient for the Mlxed classro?m means that students in that type of
classroom scored. hlgher than those in All- qullsh classrooms: In this
light, we can roughly assert that students in Mlxed classrooms did
better on reading achievement than stddents in All -English classrooms,
who; in tdrn; did better than the students in All <Spanish classrooms:
However, the Iarge coeffncnent ( -6. 73) in the |nteraction term
read|ng achlevement might vary wuth dlfferent socioceconomic status. To
test this hypothesis; we performed a stat|st|cal sngnnflcance test
usung the statistics from the Welghted sample and the degree of freedom

from the unweighted sample N (see BColeman,' 1981) We found that the

significant at 0.01 level. \\

fo 1ook ynto this lnteractlon effect we calculated the predlcted
reading scores from the 3 regression equat;ons (Table 2). Column 8 in
Table 2 reveals that the effect of mednum of instrugtuon is hlgher for

0

P |



the high SES group (12:9); but dwindles to almost nil (-0.6) for the
low SES group. On the other hand, the effect of SES (column &) is
pretty strong for All1=English and Mixed classrooms (13.6,, 14.3), but
was almost rion-existent for All-Spanish classrooms (0:1).

Tabie 2: Regression Equations and Predicted Reading Scores

a

The general regression equation:

Reading = 90:7 + 6:79 (SES) - 6.15 (Al1-Spanish) + 2.33 (Mixed) -

- 6.73 (A11-Spanish.SES) + 0.37- (Mixed.SES)* s o
; The regression equations for the three classrooms are:

e 71 R , ,7,'7 Z ST - _ I

For all or almost>all English, Reading = 90.7 + 6.79 (SES) .-

For mixed English/Spanish, Reading = 93.03 + 7.16 (SES)

For all or almost all Spanish, Reading = 84.55 + 0.06 (SES) -

Predicted Reading Score from -the 3 equations:

, SES. L SES Effect

. s . o R P So o
Language of lInstruction—— Low{1) Medium(2) High(3) (4)=(3)-(1)-
All or almost all English (5) 83.9 90.7 - 97.5 13.6

Mixed Ehgiigh/épanfsh (6) 85.9 93:0 100.2 1%.3
All or almost all Spanish (7) 84:5 8.6  84.6 0.1

instruction effect (8)=(5)-(7) -0:6 ' 6.1 12.9

Rel

*Less than twice its standard error. .
This interaction effect between SES and language of instruction is
vividly shown in Figure 1: The LES/NES students’ In Mixed classrooms,
regardless of their SES background, performed better than LES/NES
" “students in predominantly English classrooms. In general, students in
.mixed ianguage classrooms scored about 2 points higher than those in
predominantly English language classrooms. On the other hand, LES/NES

students In predominantly Spanish iaﬁéﬁagé classrooms did not show any
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increase in reading achievement for a rise in SES background:. LES/NES -
students in ﬁfédﬁﬁiﬁéﬁtl?‘sigfigh iéﬁgﬁégé classrooms Sébféd about 84.5

points at every SES level. €6ﬁ§§§§§ﬁ§j§; while the Féé§i6§ scores of
students in predominantly Spanish language classrooms were about the
same as those in predominantly English classrooms in the {ow SES group,

‘than those in the high SES category.

- s

110
S—
Reading
Test
Scores )
_ YN
1wo ’ —Mixed EhglﬁEHISbSﬁiéﬁ classroom

SES - High

Predicted reading achievement and soclioeconomic status ¥or

Figure 1.
from different classroom language environments.

»Predominantiy English Classroom

s

— Procdominantly Spanish Classroom

students
{



Math Achievement

When we examined math achievement in Table 3; we found a different
result from that for reading achievement. The positive, large
coefficients of the classroom variables (+2:79; +8:32) showed that

*students in both All-Spanish and Mixed classrooms scored substantially

higher in math achievement than those in Al1-English classrooms. But

" since the coefficient of the interaction terms was also pretty large

(6.21, 5.03), we needed to see whether the interaction terms were

significant or not.

Table 3: Regression Equations and Predicted Math Scores

for SES and Medium of Instruction Groups

The general regression equation:
Reading = 85.51 + 0.24 (SES)* + 2.79 (All-Spanish) + 8.32 (Mixed)
+ 6.21 (A11-Spanish.SES) + 5.03 (Mixed:SES)

The regression equations for the 3 classrooms are:
For all of almost all Engiish; Math = 85:51

For mixed English/Spanish, Math = 23;83

i = 88.3

For all or almost all Spanish, Math

+ +| +I
oy o
L] . .
TN
AL B I
P Yan
w W
mim
(7, (7, ]
A S g

Predicted Reading Score from the 3 equations:

~

SES . SES effect

Language of lnstruction Low(1) Medtum{2) High(3) (ﬁ?é(é)gii)
A1l or almost all English (5) 85.3 55.5 85.8 0.5
Hixed English/Spanish (6) 88.6 93.8  99.1 10:5

_All or almost all Spanish (7) 81.9 88.3 948 12:9

instruction effect(8)=(5)=(7) 3.4 -2.8 -9

*Less than twice its standard error.

Q\) '
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Accordingly, we performed a statistical significance test on the
interaction terms. Weé obtained a ratio of 2.67, which was just a
little short of 2:99 to be significant at 0:05 level. Since we used a
conservative degree of freedom (i €.5 the sample N instead of the
projected population N), we thought we should not be barred by this
lack of statistical ssgnifucance from Iooklng into the different
patterns of math achievement among the various SES groups and classroom

environments.

Table 3 shows thls interaction effect based on the predlcted
Eéé&iﬁé scores from the 3 regression equations. Column L in Table 3
reveals that the effect of SE§ on math achievement is almost nll for

students in the other two types of c-assrooms. On the, other hand the

students in each SES group. The low SES students in All-Engllsh

classrooms scored hlgher on math tests than the low SES.students in

classrooms scored much Iower than the hngh SES students in All- Spanush

classrooms. This fact is vividly iihustrated in Flgu;e 2. :‘

h‘xid EngllshlSptn(sh
assT
N

a

. predominantly Spanish Classroom
- Math ) .
Scores

90

~

2
- Predominantly English classroom

. Madium , ﬁi&h
. SES L )

. Prcalctcd math achlevcmcnt and socloeconomlc status for students
from different clessroom llnyuege environments.



DISCUSSIon and Conclusnons

At the begtnnlng of this paper, it was asked whether student :
achievement in hlgh school was lnfluenced by !anguage env:ronment in

elementary school Using a natlcnal sample of Hlspanlc LES/NES

educatlonal achlevement.

?or‘thosé LEs/NEs students in mixed iangu'a'ge aéggFaaa;; it was. ' -
superlor to the performance of thenr peers with sim|lar backgrounds in

both predomlnantly Engllsh and predomlnantly Spanish classrooms: The

lingunstlc aba!staes, as evidenced by hugher readung scores. |t may

- also be that classrooms employing both Englssh and Spanlsh equally

- would enjoy the advantages of both languages and aid the acqulsution of
math skills as evidenced by higher math scores. Therefore, the above
findings would support the notion that mixed-medium classrooms servé a
compensatory function for LES/NES students to overcome their ianguage
disadvantages in educational achievement:

-

thelr_readlng achuevement scores were in the middle, but their math

- achievement scor€s were the lowest of the three groups. One might
\speciilate that mathematics achievement requires rudimentary math
concepts and skiils. In addition, certain language skills are also
requured since mathematics problems are often embedded in language
comprehension. Therefore, for LES/NES students, if the medium of
instruction ls prsmaﬁgﬂy in Engllsh, then the achISItion of ;"\
rudimentary mathematlcs concepts will be inhibited since LES/NES
chlldren may not have adequate English 1anguage skills to beneflt from

the instructlon.

[ Y
<
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their reading achievement was the lowest of the three groups. ThIS}
suggests that al1-Spanish classroom instruction may have a debilitatnng )
effect on_the reading achievement of LES/NES students. It seems that
while total immersion in predominantly English classrooms was not
conducive to high Feading achievement, total immersion in predominantly
§panish ciassrooms was not benefiéiai either. With Féspéét to math
Spanish classrooms agaln scored the lowest ‘of the three groups. This
suggests that if Span|sh was the predomlnant language of instruction,
then perhaps the acqdisition of English language skills necessar: to
disembed mathematics problems may have been inhibited: However;
LES/NES students from medium and high SES backgrounds in predomlnantly
Spanish\classrooms were able to convert their SES advantages into
higher math ,achievement scores. Further research can ‘address thlS >
interesting interaction between SES and math achievement. )

The abqve discussion suggeSts that different types of medium of

instructlon have dnfferentlal |mpact on educational achievement: -
Classrooms with equally mixed language instruction exert a compensatory
effect on educational achievement, whlfe the classrooms with predomi-
nantly Spanish or English instructlon in general do riot produce such a
positive impact. Consequentiy, in discussing the impact of medaum of
instruction it is necessary to differentiate the compensatory effect of
a mixed language classroom from the lntrlcate effect of monolingual

classrooms. 3 o - / .

. N

. - . _ {
Fa
"’

"

.

ESL class is not sufficient to overcome the educational disadvantages
of LES/NES Hispanic students. For the same group of LES/NES- Hispanic

31t may be noted that the findings also incldentghly show that an

stiidents who enrolled in ESL classes; the findings here show that a J

bilingual medium of Instruction still made a substantial impact on .

educational achievement. In. this réspect, - bilinguai medium of

instruction may perform a function that cannot be Substituted. by ESL.
classes. : _ -

16
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Hppendix . Correlations, Means, and Standard Deviations of

the Variables in the Regression Equatlon
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